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The density of states near the conduction band edge of a semiconductor ρ c can be approximated as a function of energy E as:
where m c ,  , and E c are the effective mass of electrons in the conduction band, Plank's constant, and the energy at the conduction band edge respectively [1] . An effective mass of 0.28 m e was used for ZnO, where m e is the electron mass [2] . The black line in Figure S1 shows the approximate density of states in the ZnO conduction band.
The occupancy of the conduction band states can be approximated by the Fermi function:
( 2) where E f , k, and T are the Fermi energy, Boltzmann constant, and temperature respectively[1].
Combining equations (1) and (2), the E f corresponding to various carrier concentrations can be estimated. This E f can then be inserted into equation (2) to model the occupancy of conduction band states for different ZnO carrier concentrations, as shown by the shaded regions in Figure S1 . 
